cephalad but not rotated before advancing a 16 g three side-hole epidural catheter without resistance until 2 cm was within the epidural space. Following negative aspiration and a 2 ml test dose, 0.5% plain bupivacaine was injected in 5 ml increments to a total 20 ml over 30 minutes, while she remained in the left lateral position. At one hour, sensory analgesia to pinscratch was present from S5 to L2 on the right but was incomplete on the left side. The catheter was thus re-sited at L2-3 using a similar technique, again with apparently normal identification and insertion into the epidural space. Despite a further 15 ml ofbupivacaine over the next 30 minutes, sensory anaesthesia, now bilateral, could not be extended above T12 dermatome. Motor block had slowly increased in quality such that at this time she was just able to flex both knees. Blood pressure remained stable with no episodes of significant hypotension. In view of a surgically inadequate block despite the administration of bupivacaine 175 mg, caesarean section was conducted under general anaesthesia, with delivery of a 1215 g female neonate with Apgars of six and seven. Immediately postoperatively the level of sensory anaesthesia remained unchanged. She suffered no postoperative headache and was discharged eight days later.
Postoperatively, the re-sited epidural catheter was left in situ and with her consent, 8 ml of water-soluble radiographic contrast (lopamidol) was injected to determine its location. The catheter entered the spinal canal at L2-3. Plain X-ray demonstrated tubular spread of contrast, more dense on the right, with predominantly anterior and posterior distribution on the lateral view. There was also some ill-defined peripheral contrast and the extremes of spread were the Ll and L5 AnaeSlhesia and Imensil'e Care. Vol. 16 . /I/o. 4, NOl'ember, 1988 vertebral levels. Radiological opinion was that the appearances were consistent with spread principally in the subdural, but also in the epidural space.2.3·IO.11 DISCUSSION Subdural block, alone or associated with subarachnoid or epidural block, is almost invariably characterised by extensive segmental spread (especially in a cephalad direction) of local anaesthetic solution. Reports of both possible and confirmed cases have occurred following initial epidural injection, 1.2.4.5.7 apparent catheter migration,3.8 and catheterisation after accidental dural puncture. 6 . 9 . 12 The incidence of clinical subdural block has been estimated at 0.05 to 1.125%.613
Not only does accidental subdural injection probably occur more frequently than previously recognised but also more commonly than is clinically detected. A technique for intentional localisation of the subdural space has been described; 14 a cadaver study demonstrated the ease with which it may accept and be opened by a Tuohy needle or epidural catheter; 15 and in a series of 100 epidurals sited by experienced anaesthetists, unexpected subdural placement of the Tuohy needle occurred in seven cases. 16 It has been suggested that technique may influence both the frequency and detection of entry into the subdural space,17.18 rotation of the needle bevel against the dura having been used to intentionally locate it.'4 However, in the majority of confirmed cases, as in this report, apparent localisation and catheterisation of the epidural space was unremarkable and it appears unlikely that subdural injection can be avoided by care and good needle control. 17 Anatomical variation may be a significant factor however as the anatomy of the epidural space has recently been shown to be more complex than previously thought, with compartmentalisation due to both a posterior dural fold (the plica mediana dorsalis) and connecti ve tissue bands, and transverse connective planes. '9 . 21 This may explain cases of unilateral and patchy epidural block and as the dorsomedian band from dura to ligamentum flavum may reduce posterior midline depth of the epidural space to less Anaesthesia and lnrensi)'e Care. Vol. 16 . No. 4 . No\'ernber. 1988 than 2 mm, account for inadvertent dural puncture. 19.21 While normally a potential space containing minimal serous lubricating fluid, the risk of subdural injection appears to be increased if the subdural extra-arachnoid space has been 'opened' by cerebrospinal fluid or local anaesthetic. 6 . 9 . '2 One may conjecture that in this case, the patient's subdural space was distended by fluid from her markedly expanded interstitial fluid compartment or by local anaesthetic from an initial subdural injection of bupivacaine, resulting in subsequent catheterisation of the subdural space on the second occasion. Conceivably then, had spinal anaesthesia been attempted, this may also have failed due to false identification of the subdural space as the subarachnoid. 18 The striking clinical feature in this case was the marked cephalad restriction of spread of sensory anaesthesia despite large volumes of local anaesthetic administered via both catheters. Although the spread of radiographic contrast and local anaesthetic cannot be equated in terms of characteristics or volume, it is interesting that contrast remained below the first lumbar vertebral level despite subdural spread. In the absence of a previous epidural blood patch 22 and clinical or radiological suspicion of obstructive spinal pathology, the explanation for the failure of the bupivacaine to spread cephalad in either the epidural or subdural space is unclear. If local anaesthetic had indeed entered the subdural space, it is both extraordinary and fortunate that the block remained confined to a caudad distribution. Sensory block in this situation, although often asymmetrical and patchy, normally extends to upper thoracic or cervical roots and even sometimes to a cranial nerve distribution, after small volumes of local anaesthetic. 1·5.7·9 An explanation may be that the catheter tip was only partly subdural, such that slow injection of bupivacaine favoured its preferential emergence from the proximal hole or holes lying within the epidural space. Because of the possibility of multi-orificed catheters being located in more than one space of the spinal canal, it has been suggested single open-ended catheters may have an advantage. 7 . 23 The other characteristics of the block in this case could be ascribed to epidural injection or possibly subdural injection in combination with epidural. A slow onset of effect may be seen with bupivacaine administered either epidurally or subdurally (and even subarachnoid), although in recent confirmed subdural blocks onset has occured in 1 to 45 minutes. 2 . 5 . 7 . 8 Complete regression of subdural block tends to occur within approximately two hours;2.3.5.6 however, in this case the block persisted for at least four hours from the initial injection. Motor block also developed slowly and increased in degree. In subdural block, motor block is usually mild or even absent, as is hypotension, the latter being easily correctable in most cases. 1-5.7.8 In summary, this report describes the failure of epidural anaesthesia for caesarean section in a primiparous pre-eclamptic woman, following apparently normal epidural catheterisation on two consecutive occasions_ The clinical block was remarkable for the limitation of cephalad spread despite a large dose (and volume) of bupivacaine, a finding not previously reported to the author's knowledge and suggestive of an anatomical barrier to spread within the spinal canal, although this remains speculation. Radiological findings that the second epidural catheter was sited such that contrast spread both subdurally and epidurally were also very surprising, since all previous presumed and confirmed subdural local anaesthetic blocks have been characterised by extensive cephalad segmental spread.
